Claims 



What is claimed is: 

5 1 . A method for monitoring differential expression of a plurality of genes in a first 
filamentous fungal fell relative to expression of the same genes in one or more second 
filamentous fungal cells, comprising: 

(a) adding a mixture of fluorescence-labeled nucleic acids isolated from the 
filamentous fungal celts to a substrate containing an array of filamentous fungal ESTs under 

iO conditions where the nucleic acids hybridize to complementary sequences of the ES l s in the 
array, wherein the nucleic acids from the first filamentous fungal cell and the one or more 
second filamentous fungat cells are labeled with a first fluorescent reporter and one or more 
different second fluorescent reporters, respectively; and 

(b) examining the array by fluorescence under fluorescence excitation conditions 
15 wherein the relative expression of the genes in the filamentous fungal cells is determined by 

the observed fluorescence emission color of each spot in the array in which (i) the ESTs in 
the array that hybridize to the nucleic acids obtained from either the first or the one or more 
second filamentous fungal cells produce a distinct first fluorescence emission color or one or 
more second fluorescence emission colors, respectively, and (ii) the ESTs in the array that 
20 hybridize to the nucleic acids Obtained from both the first and one or more second 
filamentous fungal cells produce a distinct combined fluorescence emission color. 

2. The method of claim 1, wheJ^rirrTtre filamentous fungal ESTs are selected from the 
group consisting oi Acremoniunu Aspergillus. FusariiurK Humicolu. Mucor, Myceliophthora. 

25 Ncurospora. Penicillitnn, Thielavia, Toty^pocl^diimu and Trichoderniu liS 1 s, 

3. 1 he method of claim 2, whei'ein the filamentous f ungal ESTs are Fusarhim ESI s. 

4. Ihe method of claim 3, wherein the filamentous iungal ESls are Fusariwn 
30 venenaluni 1:S I s. 

5. I he method of claim 4, wherein the Fusarium venenatum ES fs are selected Irom the 
group consisting of SEQ ID NOs. 1-3770, nucleic acid fragments of SEQ ID NOs. 1-3770. 
and nucleic acid sequences having at least 90% homology to SEQ ID NOs. 1 -3770. 
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6. The method of claim 5, wherein the Fusarium venenatum ESTs are SEQ ID NOs. 1- 
3770. 

5 7. The method of claim 5, wherein the Fusarium venenatum ESTs are nucleic acid 
sequences having at least 90*^ o homology to SEQ ID NOs. 1-3770. 

8. The method of claim 7, wherein the Fusarium venenatum ESTs are nucleic acid 
sequences having at least 95^ o homology to SEQ ID NOs. 1-3770. 

1 0 

9. The method of claim 8, wherein the Fusarium venenatum ESTs are nucleic acid 
sequences having at least 99** o homology to SEQ ID NOs. 1-3770. 

10. The method of claim 9, wherein the Fusarium venenatum ESTs are nucleic acid 
15 sequences having at least 99.9% homology to SEQ ID NOs. 1-3770. 

1 1 . The method of claim 2. wherein the filamentous fungal ESTs are Aspergillus ESTs. 

12. The method of clqinl'f\, wberein the Aspergillus ESTs are Aspergillus niger ESTs. 

20 ^ \ 

\ 

13. The method of claiioi 12\ wherein the Aspergillus niger ESTs are selected from the 

\ . V " 

group consisting of SEQ ID'NOs.\^771-4376, nucleic acid fragments of SEQ ID NOs. 3771- 
4376, and nucleic acid sequence^^ having at least 90%, preferably at least 95%, more 
preferably at least 99%, and most preferably at least 90 Q^o homology to SEQ ID NOs. 3771- 
25 4376. 

14. The method of claim 13, wherein the Aspergillus niger ESTs are SEQ ID NOs. 3771- 
4376. 

30 15. The method of claim 13, wherein the AsjTcrgillus niger liS ls are nucleic acid 
sequences hax ing at least 90" o homolog>- to SEQ ID NOs. "3771 -4376 

16. The method of claim 15, wherein the Aspergillus niger IiSTs are nucleic acid 
sequences having at least 95*^ o homology to SEQ ID NOs. 3771-4376. 
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17. The method of claim 16, wherein the Aspergillus niger ESTs are nucleic acid 
sequences having at least 99*^ 0 homology to SEQ ID NOs. 3771-4376. 

5 18. The method of claim 17, wheVein tlie Aspergillus niger ESTs are nucleic acid 
sequences having at least 99.9% homology to SEQ ID NOs. 3771-4376. 

1 9. The method of claim 1 1 , wherein the Aspergillus ESTs are Aspergillus oryzae ESTs. 

10 20. The method of claim 19, wherein the Aspergillus oryzae ES I s are selected from the 
group consisting of SEQTD = NOs, 4377-7401, nucleic acid fragments of SEQ ID NOs. 4377- 
7401, and nucleic acid sequences having at least 90% homology to SEQ ID NOs. 4377-7401 . 

21. The method of claim 20, wherein the Aspergillus oryzae ESTs are SEQ ID NOs. 
15 4377-7401. 



22. The method of claim 20, wherein the Aspergillus oryzae ESTs are nucleic acid 
sequences having at least 90*^ o homology to SEQ ID NOs. 4377-7401 . 

20 23. The method of claim 22. wherein the Aspergillus oryzae ESTs are nucleic acid 
sequences having at least 95*^ o homology to SEQ ID NOs. 4377-7401 . 

24. I he method of claim 23, wherein the Aspergillus oryzae ESTs are nucleic acid 
sequences having at least 99^^.. homology to SEQ ID NOs. 4377-7401 . 

25 

25. The method of claim 24, wherein the Aspergillus oryzae ESTs are nucleic acid 
sequences having at least 99.^)% homology to SEQ ID NOs. 4377-7401. 

26. I he method of claim 2. wherein the filamentous fungal ESTs are Trichoderma [\S I s. 

30 

27. rhe method ot^ claim 26. wherein the filamentcnis fungal 1:S I s are Tnchodernia rcc'<ci 
ESTs. ^ 

28. 1he method of claim 27, wherein the Trichoderma reesei ES f s are are selected from 
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the group consisting of SEQ ID, ^^Os. 7402-7860, nucleic acid fragments of SEQ ID NOs. 
7402-7860, and nucleic acid'^eqijt^nces having at least 90% homology to SEQ ID NOs. 7402- 

7860. \ r> 

5 29, The method of claim 28, wherein the Trichoderma reesei ESTs are SEQ ID NOs. 
7402-7860. 



30. The method of claim 28, wherein the Trichoderma reesei ESTs are nucleic acid 
sequences having at least 90% homolog\ lo SEQ ID NOs. 7402-7860. 

0 

31. The method of claim 30, wherein the Trichoderma reesei ESTs are nucleic acid 
sequences having at least 95** o homology to SEQ ID NOs. 7402-7860. 

32. The method of claim 31, wherein the Trichoderma reesei ESTs are nucleic acid 
5 sequences having at least 99" o homology to SEQ ID NOs. 7402-7860. 

33. The method of claim 32, wherein the Trichoderma reesei ESTs are nucleic acid 
sequences having at least 99.9^/0 homology to SEQ ID NOs. 7402-7860. 

t 

0 ; 34. The method of^any-^^i>laimts-'^^3,^ wherein one or more of filamentous fungal cells 

X \ 

are selected from the group consisting pf an Acremonium, Aspergillus, Fusarium, Humicola, 

\ \ 

Mucor, Myceliophthora, Neuro.'^por^; Periicillium, Thielavia, Tolypocladium. and 
Trichoderma cell. 

5 35. The method of any of claims 1-34, wherein the two or more filamentous fungal cells 
are the same cell. 

I hc method of any oT claims 1-35. wherein the two or more liiamcntous tungal cclh 
arc Fusarium venenalum cells. 

0 

3^. The method of any ot claims 1-35. wherein the two or more filamentous tungal cells 
are AspergiUus niger cells. 

38. I he method of any of claims 1-35, wherein the two or more filamentous tungal cells 
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are Aspergillus oryzae cells. 

39. The method of any of cl^im^ 1-34, wherein the two or more filamentous fungal cells 
are different cells. V 

5 

■■ \ 

- 40. The method of any Qf €4dims 1-39, wherein the hybridization conditions are selected 
from the group consisting o^^very low, low, low-medium, medium, medium-high, high, and 
ver} high stringency conditiof^s. 

10 41 . A computer readable med ium having recorded ihereon an array of filamentous fungal 
ES I s for monitoring differentiW expression of a plurality of genes in a first filamentous 
fungal cell relative to expression of the same genes in one or more second filamentous fungal 
cells. 

\ 

15 42. The computer readable medium of claim 41, wherein the filamentous fungal ESTs are 
selected from the group consisting of Acrcmonium. Aspergillus. Fusarium, Humicola, Mucor, 
Myceliophthora. Neurospora^ Penicillium^ Thielavia, Tolypocladium, and Trichoderma 
ESTs. 

20 43. The computer readable medium of claim 42, wherein the filamentous fungal ESTs are 
Fusarium ESTs. 

44. The computer readable medium of claim 43, wherein the filamentous fungal ESTs are 
Fusarium verieuafum FSTs. 

25 

45. The computer readable medium of claim 44, wherein the Fusarium venenatum ESTs 
are selected from the group consisting of SEQ ID NOs. 1-3770, nucleic acid fragments of 
SHQ ID NOs. 1 3770. and i^ucleic acid sequences having at least ^'0% homology to M^*^) M) 
NOs. 1-3770. 

30 

46 I he computer readable medium of claim 45. wherein the Fusanuni venencUuui F;S I s 
are SEQ ID NOs. 1-3770. 

47. The computer readable medium of claim 45, wherein the Fusarium venenatum ES I s 



I 
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are nucleic acid sequences having at least 90% homology to SEQ ID NOs. 1-3770. 

48. The computer readable medium of claim 42, wherein the filamentous fungal ESTs are 
Aspergillus ESTs. 

5 \ 

49. The computer readable medijum of claim 48, wherein the Aspergillus ESTs are 
Aspergillus niger ESTs. 

50. The computer readable medium of claim 49, wherein the Aspergillus niger ESTs are 
10 selected from the group consistmg of S1>Q ID NOs. 3771-4376, nucleic acid tragmcnls of 

SEQ ID NOs. 3771-4376, and nucleic acid sequences having at least 90*?o homology to SEQ 
ID NOs. 3771-4376. 

51. The computer readable medium of claim 50, wherein the Aspergillus niger ESTs are 
15 SEQ ID NOs. 3771-4376 

52. The computer readable medium of claim 50, wherein the Aspergillus niger ES1 s are 
nucleic acid sequences having at least 90% homology to SEQ ID NOs. 3771-4376. 

20 53. The computer readable medium of claim 48, wherein the Aspergillus ESTs are 
Aspergillus oryzae ESTs. i 

54. The computer readable medium of claim 53, wherein the Aspergillus oryzae ESTs are 
selected from the group consisting of SI^Q ID NOs. 4377-7401. nucleic acid fragments of 

25 SEQ ID NOs. 4377-7401, and nucleic acid sequences having at least 90*? o homology to SEQ 
ID NOs. 4377-7401. 

55. The computer readable medium ot claim 54. wherein the Aspergillus niger hSls arc 
SEQ ID NOs. 4377-7401. 

30 

The ctMuputer readable medium oT claim 54. w herein the Asjyergiilus oryzae I S I s are 
nucleic acid sequences having at least 90% homology to SEQ ID NOs. 4377-7401. 

57. The computer readable medium of claim 42, wherein the filamentous fungal ES I s are 
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Trichoderma ESTs. 

58. The computer readable medium of claim 57, wherein the filamentous fungal ESTs are 
Trichoderma reesei ESTs. 

5 

59. The computer readable medium of claim 58, wherein the Trichoderma reesei ESTs 
are are selected from the group consisting of SEQ ID NOs. 7402-7860, nucleic acid 
fragments of SEQ ID NOs. 7402-7860, and nucleic acid sequences having at least 90% 
homology to SEQ ID NOs. 7402-7860. 

10 

60. The computer readable medium of claim 59, wherein the Trichoderma reesei ESTs 
are SEQ ID NOs. 7402-7860. 

61. The computer readable medium of claim 59, w^herein the Trichoderma reesei ES7 s 
15 are nucleic acid sequences having at least 90% homology to SEQ ID NOs. 7402-7860. 

62. The computer readabte medium of .any of claims 41-61, wherein the medium is 
selected from the group cortsi$ting of a floppy dick, a hard disk, random access memeory 
(RAM), read only memory (RpV*), and CD-ROM. 

20 

63. A computer-based system for monitoring differential expression of a plurality of 
genes in a first filamentous fungal cell relative to expression of the same genes in one or 
more second filamentous fungal cells comprising the following elements: 

(a) a data storage means comprising filamentous fungal ES'fs selected 
25 from the group consisting of SEQ ID NOs. 1-7860, nucleic acid fragments of SEQ ID 

NOs. 1-7860, and nucleic acid sequences having at least 90% homology to the 
sequences ofSEQIDNOs. 1-7860; 

(b) a scarcli means for comparing a target sequence to a filamentous 
lungal ES I sequence ol^ the data storage means of step (a) to identify homologous 

30 sequences; and 

(c) a retrieval means for obtaining the homologous seciuence(s) of step (h). 

64. A substrate comprising an array of filamentous fungal ESTs for monitoring 
differential expression of a pjurality of genes in a first filamentous fungal cell relative to 
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expression of the same genes in one or more second filamentous fungal cells. 

65. The substrate of claim wyerein the filamentous fungal ESTs are selected from the 
group consisting of Acr^monh^n^,- Aspergillus, Fusarium. Humicola. Mncof\ Myceliophthora, 

5 Neurospora. Penicillium, Thielh^Ha.^olypocladiiim, and Trichoderma ESTs. 

66. The substrate of claim 65, wherein the filamentous fungal ESTs are Fusarium ESTs. 

67. The substrate of claim 66, wherein the filamentous fungal ESTs are Fusarium 
lU venenutum ES Ts. 

68. The substrate of claim 67, wherein the Fusarium venenatum ESTs are selected from 
the group consisting of SEQ ID NOs. 1-3770, nucleic acid fragments of SEQ ID NOs. 1- 
3770, and nucleic acid sequences having at least 90Vo homology to SEQ ID NOs. 1-3770. 

15 

69. The substrate of claim 68. wherein the Fusarium venenatum ES I s arc SEQ ID NOs. 
1-3770. 

70. The substrate of claim 68, wherein the Fusarium venenatum ESTs are nucleic acid 
20 sequences having at least 90^ o homology to SEQ ID NOs. 1-3770. 

71 . The substrate of claim 65, wherein the filamentous fungal ESTs are Aspergillus ESTs. 

72. I he substrate of claim 71, wherein Aspergillus ES I s are Aspergillus niger ESTs. 

25 

73. The substrate of claim 72, wherein the Aspergillus niger ESTs are selected from the 
group consisting of SEQ ID NOs. 3771-4376, nucleic acid fragments of SEQ ID NOs. 3771- 
4376. and nucleic acid sequences having at least 'Xi'^'o homology to SEO ID NOs. 3771-4376. 

30 74. rhe substrate of claim 73. wherein the Aspergillus niger ES 1 s are SEQ ID NOs. 
3771-4376 

75. I he substrate of claim 73, wherein the Aspergillus niger ES I s are nucleic acid 
sequences having at least 90% homology to SEQ ID NOs. 3771-4376. 
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76. The substrate of claim 71, wherein the Aspergillus ESTs are Aspergillus oryzae ESTs. 

77. The substrate of claim 76, whereiti the Aspergillus oryzae ESTs are selected from the 
5 group consisting of SEQ ID NOs. 4377-7401 , nucleic acid fragments of SEQ ID NOs. 4377- 

7401, and nucleic acid sequences having at least 90*5^0 homology to SEQ ID NOs. 4377-7401 . 

78. The substrate of claim 77, wherein the Aspergillus niger ESTs are SEQ ID NOs. 
4377_7401. 

0 

79. The substrate of claim 77, wherein the Aspergillus oryzae ESTs are nucleic acid 
sequences having at least 90% homology to SEQ ID NOs. 4377-7401. 

80. The substrate of claim 65, wherein the filamentous fungal ElSTs are Trichoderma 
5 ESTs. 

81. The substrate of claim 80. wherein the filamentous fungal ESTs are Trichoderma 
reesei ESTs. 

0 82. The substrate of claim 81, wherein the Trichoderma reesei ESTs are are selected from 
the group consisting of SEQ ID NOs. 7402-^7860, nucleic acid fragments of SEQ ID NOs. 
7402-7860, and nucleic acid sequences having at least 90% homology to SEQ ID NOs. 7402- 
7860. 

5 83. The substrate of claim 82, wherein the Trichoderma reesei ESTs are SEQ ID NOs. 
7402-7860. 

84. I he subslralc of claim 82. vvherein the lYtchoderma rccsci ESTs are nucleic acid 
sequences having at least 90% homology to SEQ ID NOs. 7402-7860, 

0 

85. An isolalcd nucleic acid sequence comprising an\' of SEQ ID NOs. l-"860. 

86. The nucleic acid sequence of claim 85, wherein SEQ ID NOs. 1-3770 are obtained 
from Fusarium venenatum. 
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87. The nucleic acid sequence of claim 85, wherein SEQ ID NOs. 3771-4376 are obtained 
from Aspergillus niger. 

5 88. The nucleic acid sequence of claim 85, wherein SEQ ID NOs. 4377-7401 are obtained 
from Aspergillus oryzae. 

89. The nucleic acid sequence of claim 85, wherein SEQ ID NOs. 7402-7860 are obtained 

fro m / r ic hodc rm a re ese i . 

10 
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